Introduction
The formaldehyde-sulphite reaction has been investigated for decades [1] [2] [3] [4] [5] [6] [7] [8] . It has been found that when the two reagents mix with each other, there is a small increase in pH in the reacting system. However, a dramatic rise in pH occurs when the reaction approaches completion. In previous studies on this clock reaction, the time intervals required for the mixing reagents to reach end-points were measured manually using colour indicators. Wagner [3] proposed a mechanism for the process, but it was revised later by Burnett ]. Based on the modified reaction path, Warneck [9] suggested a theoretical model to explain pH profiles of the formaldehyde-sulphite system; no comparison was made, however, between calculated and experimental data. Moreover, the treatment is good for resulting solutions with pH values less than eight. In the present work, a real-time pH measuring system, with a potentiometer connected to an IBM PC [10] , was employed to monitor variations of the pH quantity within the formaldehyde-sulphite reaction. In this way errors introduced through the use of colour indicators can be eliminated. The entire pH profiles of the process, as well as end-points, were obtained. A modified formulation based on that proposed before (Warneck [9] ) was applied to account for experimental data obtained. In addition, the rate constants obtained were also explained with those predicted from an empirical expression [3] .
Mathematical models for the formaldehyde-sulphite reaction The mechanism of the formaldehyde-sulphite clock reaction with the formation of hydroxymethane sulphonate (HMS-) and oxymethane sulphonate (MS2-) is as follows [9] [7] kl tc In [a/(a-b)] The clock times of the formaldehyde-sulphite reaction were determined with the consideration of the final pH values to be within +0"01 unit of the equilibrium values. The time lag factor for the electrode response had been considered in evaluating these quantities. Then values for kl were determined through equation (8) . Table 2 figure 3 . In general, the simulated curves generated from the cubic equation (5) figure 3 ).
In all cases with different b/c ratios, equation (5) (10) . 
